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(57) ABSTRACT 
An ink jet recording apparatus in Which a noZZle ink jet 
recording head provided With a noZZle plate provided With 
apertures for jetting an ink droplet and a capping device 
provided With a cap unit for sealing the apertures of the 
noZZle plate When the recording apparatus is not used are 
mounted, in Which in the cap unit of the capping device, in 
a sealed state, an ink suction port for supplying negative 
pressure for exhausting ink from a noZZle aperture if nec 
essary is arranged at the bottom and an atmospheric air open 
port for releasing negative pressure is arranged on one side 
and in Which a porous plate provided With plural through 
holes for adjusting the distribution of pressure in the longi 
tudinal direction of the cap unit is housed betWeen the inner 
bottom face and the upper open face of the cap unit and 
further, an ink suction method of a recording head are 
provided. 
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INK JET RECORDING APPARATUS AND INK 
SUCTION METHOD OF THE RECORDING HEAD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an ink jet recording 
apparatus and an ink suction method of the recording head. 

[0003] More detailedly, the present invention relates to an 
ink jet recording apparatus provided With a recording head 
moved in the direction of the Width of recording paper for 
printing an image on recording paper by jetting an ink 
droplet toWard the recording paper based upon print data, 
particularly relates to an ink jet recording apparatus Wherein 
ink is prevented from being dry and being clogged by 
forming the capping device so that the capping device has a 
speci?c structure, the printing of a dot is never omitted and 
color mixture and mottled color are prevented in color 
printing, and an ink suction method of the recording head in 
?ushing and cleaning. 

[0004] 2. Description of the Related Art 

[0005] As graphic processing can be relatively easily 
executed oWing to the development of a personal computer, 
a recording apparatus Which enables outputting a high 
quality of hard copy of a color image for example on a 
display is requested. 

[0006] Arecording apparatus in Which an ink jet recording 
head is mounted to meet such a request is provided. 

[0007] As in such an ink jet recording apparatus, noise in 
printing is relatively small and a small dot can be formed in 
high density, it is used for multiple types of printing includ 
ing color printing. 

[0008] Such an ink jet recording apparatus is provided 
With an ink jet recording head to Which ink is supplied from 
ink storage means and paper feed means for relatively 
moving recording paper to the recording head so as to record 
by jetting an ink droplet on recording paper, moving the 
recording head according to a printing signal and forming 
dots. 

[0009] A recording head Which enables jetting black, 
yelloW, cyan and magenta ink is provided to a common head 
holder and enables not only the printing of a text by black 
ink but full color printing by changing ratio in Which each 
ink is jetted. As such an ink jet recording head prints by 
jetting ink pressuriZed in a pressure generating chamber on 
recording paper from a noZZle as an ink droplet, there is a 
problem that a noZZle aperture is clogged due to the increase 
of the viscosity of ink and the solidi?cation of ink respec 
tively caused by the evaporation of a solvent from a noZZle 
aperture, the adhesion of dust, further, the mixture of a 
bubble and others and as a result, the failure of printing 
occurs. 

[0010] Therefore, an ink jet recording apparatus is nor 
mally provided With a capping device for sealing a noZZle 
aperture of the recording head While the ink jet recording 
apparatus is not used and cleaning means for cleaning a 
noZZle plate if necessary. 

[0011] The capping device not only functions as a cap for 
preventing ink from being dry at a noZZle aperture but is 
provided With a function for sealing a noZZle plate by a cap 
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member, sucking ink from a noZZle aperture by negative 
pressure from a suction pump and solving the clogging of 
the noZZle aperture if the noZZle aperture is clogged. 

[0012] Processing for compulsorily exhausting ink 
executed to solve the clogging of a recording head is 
normally called cleaning, is executed in case printing is 
restarted after longtime cessation and in case a user presses 
a cleaning sWitch to solve the clogging of a recording head 
and is processing for Wiping by a cleaning member formed 
of an elastic plate such as rubber after an ink droplet is jetted. 

[0013] Afunction for applying a driving signal not related 
to printing to a recording head so as to jet an ink droplet is 
also provided, is normally called ?ushing and is operation 
executed every ?xed cycle to recover an uneven meniscus in 
the vicinity of a noZZle aperture of a head by Wiping and 
others in cleaning and to prevent a noZZle aperture Which 
hardly jets an ink droplet in printing from being clogged. 

[0014] FIG. 12 is a sectional vieW shoWing the schematic 
constitution of a capping device used for a conventional type 
ink jet recording apparatus and shoWs a state in Which ink is 
sucked from a recording head by a cap unit constituting the 
capping device. FIG. 13 shoWs a state of the cap unit When 
it is vieWed from the top. 

[0015] A cap unit 38 is constituted by a rectangular cap 
case 40 the top face of Which is open and a cap member 16 
housed in the cap case 40 and formed of ?exible material 
and the cap member 16 is formed With the upper edge 
slightly protruded from the cap case 40. 

[0016] An ink absorber 17 formed by porous material is 
housed at the inner bottom of the cap member 16. 

[0017] An ink suction port 18 and an atmospheric air open 
port 19 in most apparatuses are arranged through the cap 
case 40 and the cap member 16 at the bottom of the cap case 
40 and the cap member 16. 

[0018] The above ink suction port 18 and the atmospheric 
air open port 19 are arranged so that they are located at a 
predetermined interval approximately along the center in the 
longitudinal direction of the capping device When the cap 
ping device is vieWed from the top as shoWn in FIG. 13. 

[0019] In the meantime, a reference number 8 denotes a 
recording head for color, the recording head 8 is located over 
the capping device and a noZZle plate 14 is capped by the 
capping device. 

[0020] AnoZZle aperture 15 is arranged in the noZZle plate 
14 and is constituted so that yelloW, cyan and magenta ink 
is jetted by the action of a pieZoelectric vibrator 13 arranged 
corresponding to each noZZle aperture 15. 

[0021] In the above constitution, ink suction action for 
solving the clogging of a noZZle aperture is executed by 
operating a suction pump connected to the ink suction port 
18 of the cap member With the cap member 16 closely 
touched to the noZZle plate 14 of the recording head 8 as 
shoWn in FIG. 12 and applying negative pressure to the 
inside of the cap. 

[0022] Ink is jetted from the noZZle aperture 15, the 
atmospheric air ?oWs in from the atmospheric air open port 
19 When negative pressure inside the cap is reduced to some 
extent and negative pressure inside the cap is all released. 
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[0023] However, in the conventional type constitution 
shoWn in FIGS. 12 and 13, as the atmospheric air open port 
19 is provided under the cap, ink is left at the end of the 
atmospheric air open port 19 after ink is sucked. 

[0024] Further, as a sheet formed of porous material is 
normally used for the ink absorber 17 provided inside the 
cap, ink bubbles are bloWn up because opening to the 
atmospheric air is executed through such an ink absorber. 

[0025] When such ink bubbles are scattered and adhere to 
the noZZle aperture 15, color mixture and the failure of 
printing in a dot occur. 

[0026] To solve such problems, technique disclosed in 
Japanese Patent Publication No. Hei. 7-68766 for example 
for elastically deforming a cap by minutely moving a 
carriage on Which a recording head is mounted or pulling the 
cap and executing opening to the atmospheric air from 
clearance made betWeen a noZZle plate and the cap or 
technique for providing an atmospheric air open port on the 
surface of the noZZle plate of a recording head and executing 
opening to the atmospheric air from the side of the head is 
proposed. 

[0027] HoWever, as for the former technique, fatigue, 
distortion and others may occur in cap material due to 
long-term reciprocation, adhesion betWeen a cap and a 
noZZle plate may be lost and the reliability of an apparatus 
is deteriorated. 

[0028] Also, as for the latter technique, as a head is 
large-siZed by providing an atmospheric air open port on the 
surface of a noZZle plate and a cap itself is further large 
siZed, there occurs a problem that the ef?ciency of suction is 
deteriorated. 

[0029] As in a recent ink jet recording apparatus, the 
number of noZZle apertures constituting a recording head is 
increased to meet a request for high speed printing and high 
quality of color printing and as a result, the recording head 
has a tendency to be large-siZed. 

[0030] Therefore, a cap unit of a capping device for 
sealing the recording head is also necessarily large-siZed, 
large unbalance occurs in negative pressure to act because of 
the increase of distance betWeen the ink suction port 18 
communicating With a suction pump and the noZZle aperture 
15 and ink is dif?cult to uniformly jet from all noZZle 
apertures constituting the recording head. 

[0031] To partly solve such problems, a How regulating 
plate for positively changing the resistance of a passage for 
leading exhausted ink corresponding to distance from an ink 
suction port is inserted as disclosed in Japanese Patent 
Publication No. Hei. 7-195712 for example and to promptly 
and securely exhaust ink exhausted into a cap member 
outside Without scattering ink, a capping device provided 
With an atmospheric air communicating hole disclosed in 
Japanese Patent Publication No. Hei. 7-290723 and others 
are proposed, hoWever, as these are provided to securely 
exhaust ink into a large-siZed capping device outside and 
negative pressure to act on a noZZle aperture cannot be 
adjusted, ink cannot be uniformly jetted from any noZZle 
aperture and there is still left a problem that the mottled 
color and color mixture of printing caused by the above 
uneven jetting cannot be completely avoided. 
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SUMMARY OF THE INVENTION 

[0032] The present invention is made to solve the above 
problems and a ?rst object is to provide an ink jet recording 
apparatus in Which a small-siZed capping device Which 
enables preventing color mixture and the failure of printing 
in a dot Without scattering ink to the side of a noZZle plate 
When the inside of a cap is opened to the atmospheric air 
after ink is sucked is mounted. 

[0033] The provision of an ink jet recording apparatus 
Which simpli?es the constitution of a valve for making an 
atmospheric air open port communicate With the atmo 
spheric air and enables reducing the cost of the apparatus is 
added to the above object. 

[0034] Further, a second object is to provide an ink jet 
recording apparatus Which can uniformly apply negative 
pressure to a noZZle aperture When negative pressure is 
applied to a recording head and ink is compulsorily 
exhausted from a noZZle aperture of the recording head and 
in Which the mottled color and color mixture of printing 
caused by the unbalance of negative pressure are completed 
avoided. 

[0035] Further another object of the present invention is to 
provide an ink suction method from a recording head of a 
recording apparatus Which is effective to prevent ink from 
bubbling in a capping device When ink is sucked and to 
prevent ink from adhering to a noZZle aperture. 

[0036] According to the present invention, as an ink jet 
recording apparatus equivalent to a ?rst embodiment to 
achieve the above objects, an ink jet recording apparatus in 
Which a noZZle ink jet recording head provided With a noZZle 
plate provided With an aperture for jetting an ink droplet and 
a capping device provided With a cap unit for sealing the 
apertures of the noZZle plate When the recording apparatus is 
not used are mounted and Which is characteriZed in that an 
ink suction port for supplying negative pressure for exhaust 
ing ink from a noZZle aperture if necessary is arranged at the 
bottom of the cap unit of the capping device While the 
apertures of the noZZle plate are sealed and an atmospheric 
air open port for releasing the negative pressure is arranged 
on its one side is provided. 

[0037] Also, according to the present invention, as an ink 
jet recording apparatus equivalent to a second embodiment, 
an ink jet recording apparatus in Which a noZZle ink jet 
recording head provided With a noZZle plate provided With 
an aperture for jetting an ink droplet and a capping device 
provided With a rectangular cap unit for sealing the apertures 
of the noZZle plate When the recording apparatus is not used 
are mounted and Which is characteriZed in that an ink suction 
port for supplying negative pressure for exhausting ink from 
a noZZle aperture is arranged at the bottom of the cap unit of 
the capping device and a porous plate provided With plural 
through holes for adjusting the distribution of pressure in the 
longitudinal direction of the cap unit is housed betWeen the 
inner bottom face of the cap unit and the upper open face is 
provided. 

[0038] Further, according to the present invention, as an 
ink suction method of a recording head in an ink jet 
recording apparatus provided With an ink jet recording head 
for jetting an ink droplet corresponding to print data, cap 
ping means Which selectively communicates With the atmo 
spheric air and to Which negative pressure from a suction 
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pump is applied for sealing the recording head and gas 
suction means for supplying negative pressure to the cap 
ping means, an ink suction method of an ink jet recording 
head comprising a process for exhausting slight quantity of 
ink from the recording head and injecting the ink into the 
capping means, a process for sealing the recording head by 
the capping means and a process for applying negative 
pressure from the suction pump to the capping means and 
sucking ink from the recording head is provided. 

[0039] The ink jet recording apparatus equivalent to the 
?rst embodiment of the present invention made to achieve 
the above object is an ink jet recording apparatus in Which 
an ink jet recording head for jetting an ink droplet and a 
capping device provided With a capping unit for sealing 
noZZle apertures When the recording apparatus is not used 
and sucking ink from a noZZle aperture if necessary are 
mounted and is characteriZed remarkably in the constitution 
in that an atmospheric air open port for opening the inside 
of the cap unit to the atmospheric air is arranged on one side 
of the cap unit of the capping device. 

[0040] In this case, it is desirable that an ink absorber is 
housed in the cap unit and the atmospheric air open port 
arranged on one side of the cap is located above the ink 
absorber. 

[0041] It is desirable that the atmospheric air open port is 
formed so that the atmospheric air open port is tilted toWard 
the ink absorber. 

[0042] In a desirable embodiment, an ink suction port is 
arranged at the bottom on the other side opposite to one side 
on Which the atmospheric air open port of the cap unit is 
arranged. 
[0043] The cap unit is formed in a rectangle, the atmo 
spheric air open port is arranged at a corner on one side of 
the cap unit and the ink suction port may be arranged at the 
bottom at a corner opposite to the atmospheric air open port 
diagonally. 
[0044] Further, the capping device is constituted at least 
by a cap case and a cap member formed of ?exible material, 
the cap member is formed so that it is protruded from the 
upper edge of the cap case, an atmospheric air open port 
pierced in the direction of the thickness of the cap member 
is provided to a part of the cap member protruded from the 
cap case and the atmospheric air open port is constituted so 
that it is closed or opened according to pressure of the cap 
member upon the recording head. 

[0045] In this case, it is desirable that the upper edge of the 
cap member to Which the atmospheric air open port is 
provided is protruded from the other part. 

[0046] In an ink jet recording apparatus provided With the 
capping device constituted as described above, as the atmo 
spheric air open port for opening the inside of the cap to the 
atmospheric air is arranged on one side of the cap, ink 
bubbles can be prevented from being generated in opening 
to the atmosphere and ink left at the end of the atmospheric 
air open port can be effectively prevented from being 
scattered on the side of a noZZle plate. 

[0047] The How of air is formed in opening to the atmo 
spheric air and the How of ink can be improved by arranging 
the ink suction port at the bottom on the other side opposite 
to one side on Which the atmospheric air open port is 
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arranged or arranging the ink suction port at the bottom at a 
corner opposite to the atmospheric air open port diagonally. 

[0048] Further, the atmospheric air open port is closed or 
opened according to the pressure of the cap member upon 
the recording head by forming the atmospheric air open port 
so that it is pierced in the direction of the thickness of the cap 
member. 

[0049] The ink jet recording apparatus equivalent to the 
second embodiment of the present invention is characteriZed 
remarkably in the constitution in that a porous plate pro 
vided With plural through holes for adjusting the distribution 
of pressure in the longitudinal direction of the cap is housed 
betWeen the inner bottom face of the cap of the cap unit 
provided With the negative pressure supplying ink suction 
port in the capping device and the open face so as to adjust 
negative pressure applied to a noZZle aperture. 

[0050] Hereby, as negative pressure from the ink suction 
port can be adjusted so that it uniformly acts upon any 
noZZle aperture independent of the length of the recording 
head and ink can be uniformly exhausted from any noZZle 
aperture, ?ne and visible printing and images Without 
mottled color and color mixture can be stably provided even 
if multiple ink colors are provided and the recording head 
and the cap unit of the capping device for sealing the 
recording head are large-siZed. 

[0051] Further, a thin hole of an ink absorbing sheet 
housed in the capping means is sealed With ink beforehand, 
the capacity of space in the capping means is reduced and 
the inclusion of air can be reduced and bubbles can be 
prevented from being generated in sucking ink by using an 
ink suction method according to the present invention com 
prising a process for exhausting slight quantity of ink from 
the recording head and injecting ink into the capping means, 
a process for sealing the recording head by the capping 
means and a process for applying negative pressure from the 
suction pump to the capping means and sucking ink from the 
recording head. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0052] 
[0053] FIG. 1 is a perspective draWing shoWing an ink jet 
recording apparatus to Which the present invention is 
applied; 
[0054] FIG. 2 is a perspective draWing shoWing an 
example of an actuator unit in a recording head mounted in 
the recording apparatus shoWn in FIG. 1; 

[0055] FIGS. 3A and 3B are perspective draWings shoW 
ing an example of a capping device mounted in the recording 
apparatus shoWn in FIG. 1; 

[0056] FIG. 4 is a sectional vieW vieWed along a line A-A 
shoWn in FIG. 5 shoWing an example of a cap unit mounted 
in a recording apparatus equivalent to a ?rst embodiment of 
the present invention; 

In the accompanying draWings: 

[0057] FIG. 5 is a plan shoWing the cap unit shoWn in 
FIG. 4; 

[0058] FIG. 6 is a sectional vieW vieWed along a line B-B 
shoWn in FIG. 7 shoWing another example of the cap unit 
mounted in the recording apparatus equivalent to the ?rst 
embodiment of the present invention; 
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[0059] FIG. 7 is a plan showing the cap unit shown in 
FIG. 6; 

[0060] FIG. 8 is a sectional vieW viewed along a line C-C 
shoWn in FIG. 9 shoWing further another example of the cap 
unit mounted in the recording apparatus equivalent to the 
?rst embodiment of the present invention; 

[0061] 
FIG. 8; 

[0062] FIG. 10 is a central sectional vieW shoWing further 
another example of the cap unit mounted in the recording 
apparatus equivalent to the ?rst embodiment of the present 
invention; 
[0063] FIG. 11 is a side vieW shoWing a state in Which a 
part is perspective of the cap unit shoWn in FIG. 10; 

[0064] FIG. 12 is a sectional vieW vieWed along a line E-E 
shoWn in FIG. 13 shoWing an example of a cap unit 
mounted in a conventional type recording apparatus; 

FIG. 9 is a plan shoWing the cap unit shoWn in 

[0065] FIG. 13 is a plan shoWing the cap unit shoWn in 
FIG. 12; 

[0066] FIGS. 14A to 14D shoW an example of a cap unit 
mounted a recording apparatus equivalent to a second 
embodiment of the present invention, FIG. 14A is a plan 
vieW, FIG. 14B is a sectional vieW vieWed along a line A-A 
in FIG. 14A, FIG. 14C is a sectional vieW vieWed along a 
line B-B in FIG. 14A and FIG. 14D is a sectional vieW 
vieWed along a line C-C in FIG. 14A; 

[0067] FIG. 15 is a sectional vieW shoWing another 
example of the cap unit mounted in the recording apparatus 
equivalent to the second embodiment of the present inven 
tion; 
[0068] FIGS. 16A to 16C are sectional vieWs respectively 
shoWing examples in Which a porous plate is supported in 
the cap unit mounted in the recording apparatus equivalent 
to the second embodiment of the present invention; 

[0069] FIG. 17 is a plan shoWing further another example 
of the cap unit mounted in the recording apparatus equiva 
lent to the second embodiment of the present invention; 

[0070] FIG. 18 is a plan shoWing further another example 
of the cap unit mounted in the recording apparatus equiva 
lent to the second embodiment of the present invention; 

[0071] FIGS. 19A to 19C are respectively a sectional 
vieW, a plan and a sectional vieW shoWing further another 
example of the cap unit mounted in the recording apparatus 
equivalent to the second embodiment of the present inven 
tion; 

[0072] FIGS. 20A to 20D are explanatory draWings 
respectively shoWing an embodiment of an ink suction 
method according to the present invention; and 

[0073] FIGS. 21A to 21D are explanatory draWings 
respectively shoWing another embodiment of the ink suction 
method according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0074] First and second embodiments shoWn in the draW 
ings of an ink jet recording apparatus according to the 
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present invention and ink suction methods of the respective 
recording heads Will be described in order beloW. 

[0075] FIG. 1 shoWs an embodiment of an ink jet record 
ing apparatus according to the present invention, a reference 
number 1 denotes a carriage and the carriage is constituted 
so that the carriage is guided by a guide member 4 via a 
timing belt 2 reciprocated by driving a carriage motor 3 and 
reciprocated in the axial direction of a platen 5. 

[0076] A recording head for black 7 and a recording head 
for color 8 are mounted on the side opposite to recording 
paper 6 of the carriage 1, and an ink cartridge for black 9 and 
an ink cartridge for color 10 for supplying ink to the 
respective recording heads are respectively installed over the 
recording heads so that the ink cartridges can be detached. 

[0077] A reference number 11 denotes a capping device 
arranged outside a printing area, and a cap unit 37 for the 
head for black 7 and a cap unit 38 for the head for color 8 
are mounted in the capping device. 

[0078] A suction pump 12 for applying negative pressure 
to the capping device 11 is arranged under the capping 
device 11. 

[0079] The above cap units 37 and 38 not only function as 
cap means for preventing a noZZle aperture from being dry 
While the recording apparatus is not used but function as an 
ink receiver in ?ushing and means for applying negative 
pressure from the above suction pump 12 to the recording 
heads 7 and 8 to suck ink. 

[0080] FIG. 2 shoWs an example of an actuator unit in the 
above recording head for color 8, three pieZoelectric vibra 
tors 13 are arranged on a noZZle plate 14 and ink supply 
passages 20a to 20f independent every noZZle aperture train 
are provided betWeen each pieZoelectric vibrator 13 and the 
noZZle plate 14 so that different colors of ink can be jetted 
from a noZZle aperture train formed on the loWer surface not 
shoWn in FIG. 2. 

[0081] Each ink of yelloW, cyan and magenta supplied to 
the ink supply passages 20a to 20f is jetted from a noZZle 
aperture train by applying a printing control signal to each 
pieZoelectric vibrator 13 according to the above constitution 
and color printing is executed on recording paper 6. 

[0082] FIGS. 3A and 3B shoW the Whole constitution of 
the capping device 11, FIG. 3A is a perspective draWing 
shoWing the capping device 11 vieWed from one direction 
and FIG. 3B is a perspective draWing shoWing the capping 
device vieWed from the rear of FIG. 3A. 

[0083] A reference number 22 is a slider, the slider is 
coupled to a base 21 by an arm 23 turned freely and a spring 
31 and When the carriage 1 is moved to the side of a 
non-printing area and touched to a ?ag piece 25, the slider 
is constituted so that the slider is moved in accordance With 
the movement of the carriage 1. 

[0084] Avalve unit 28 is ?xed to the slider 22 and a valve 
29 for opening or closing the valve unit 28 is ?xed to the 
base 21 via a compression spring 30. 

[0085] The ?ag piece 25 is provided With a convex piece 
26 at the loWer end and the convex piece is constituted so 
that it is touched to a tilted guide face 24 formed on the base 
21 and slid on the surface. 
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[0086] A guide face 32 is also provided on the side of a 
printing area and constituted so that a projection 33 pro 
truded from the slider 22 horizontally is slid on the surface 
of the guide face. 

[0087] The slider 22 is constituted so that it can be moved 
vertically With the slider held approximately horiZontal 
oWing to these tWo guide faces 24 and 32. 

[0088] That is, the slider is constituted so that capping 
operation in Which a cap member described later and the 
noZZle plate surface of the recording head are closely 
touched is executed by moving the slider 22 diagonally 
upWard in accordance With the movement of the carriage 1 
When the carriage 1 is moved to the side of a non-printing 
area. 

[0089] The part in Which the cap unit is mounted 36 of the 
slider 22 is coupled to the slider 22 by a spring 34 and a 
projection 35 and can be slightly turned With the projection 
35 in the center. 

[0090] The cap units 37 and 38 are respectively ?xed to 
the slider 22 via a compression spring 39. 

[0091] Therefore, in capping operation, adhesion betWeen 
the cap and the noZZle plate is alWays satisfactorily kept. 

[0092] An ink suction port 18 is respectively formed at the 
bottom of the above cap units 37 and 38 as described in 
detail later and is respectively connected to the suction pump 
12 shoWn in FIG. 1 via a tube not shoWn Which is excellent 
in resistance to ink. 

[0093] An atmospheric air open port 19 is respectively 
arranged in the cap units 37 and 38 as similarly described in 
detail later and the other end of a tube 27 one end of Which 
is connected to the atmospheric air open port 19 is respec 
tively connected to the valve unit 28 is respectively con 
nected to the valve unit 28. 

[0094] In the above constitution, When the carriage 1 is 
moved on the side of a non-printing area, the carriage 1 is 
touched to the ?ag piece 25 as described above, hereby, the 
slider 22 is moved diagonally upWard and the cap units 37 
and 38 close the noZZle plate surface of the recording head. 

[0095] When the slider 22 is located on the side of a 
non-printing area (in a home position), the valve unit 28 is 
touched to the valve 29 and the atmospheric air open port 19 
is closed. When negative pressure is supplied from the 
suction pump 12 inside the cap in this state, ink can be 
sucked from a noZZle aperture of the recording head. 

[0096] An ink jet recording apparatus equivalent to a ?rst 
embodiment of the present invention Will be described 
beloW. 

[0097] FIG. 4 is a sectional vieW shoWing a state in Which 
an embodiment of the cap unit for a color head 38 caps in 
the capping device in the ink jet recording apparatus equiva 
lent to the ?rst embodiment of the present invention and 
FIG. 5 is a plan similarly shoWing the cap unit 38. 

[0098] FIG. 4 is a sectional vieW vieWed along a line A-A 
shoWn in FIG. 5. 

[0099] The cap unit 38 shoWn in FIGS. 4 and 5 is 
constituted by a rectangular cap case 40 the top face of 
Which is open and a cap member 16 in the shape of a cup 
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housed in the cap case 40 and formed by an elastic member 
such as ?exible material provided With resistance to ink, 
particularly rubber. 

[0100] The cap member 16 is formed so that the upper 
edge is slightly protruded from the cap case 40. 

[0101] In an example shoWn in FIG. 4, an ink absorber 17 
formed of porous material Which is excellent in resistance to 
ink and the absorptivity of ink is inserted at the inner bottom 
of the cap member 16 so that the ink absorber mostly covers 
the bottom. 

[0102] The atmospheric air open port 19 for opening the 
inside of the cap member 16 to the atmospheric air is 
provided approximately in the center on one side of the cap 
member 16 With the atmospheric air open port pierced in the 
direction of the thickness of the cap member 16. 

[0103] The through hole is formed With it tilted so that it 
is gradually loWered toWard the ink absorber 17 and the 
opening inside the cap member 16 is formed so that the 
opening is located above the surface of the ink absorber 17. 

[0104] The atmospheric air open port 19 is connected to 
the valve unit 28 via the tube 27 as described above. 

[0105] As also shoWn in FIG. 5, the ink suction port 18 is 
formed at the bottom in approximately the center of the cap 
member 16 and connected to the suction pump 12 via a tube 
not shoWn as described above. 

[0106] The constitution of the recording head 8 shoWn in 
FIG. 4 is the same as that already described as the cap unit 
of the conventional type recording apparatus and shoWn in 
FIG. 12 and therefore, the detailed description is omitted. 

[0107] According to the cap unit 38 constituted as 
described above, ink sucked from the noZZle aperture 15 of 
the recording head 8 is exhausted from the ink suction port 
18 via the ink absorber 17 inserted at the bottom of the cap. 

[0108] When set quantity of ink is exhausted, negative 
pressure inside the cap is mostly reduced. 

[0109] As the slider 22 folloWs the carriage and is moved 
on the side of a printing area When the carriage 1 is moved 
on the side of a printing area in this step, the valve unit 28 
is released and the atmospheric air ?oWs inside the cap from 
the atmospheric air open port 19. 

[0110] As the atmospheric air open port 19 is arranged 
above the ink absorber 17 on one side of the cap member 16, 
ink bubbles are never generated in opening to the atmo 
spheric air. 

[0111] As the through hole formed in the cap member 16 
is tilted toWard the ink absorber 17, structure in Which ink 
is hardly left is provided and even if ink is left at the end, ink 
can be securely prevented from being scattered on the side 
of the noZZle plate because ink is exhausted toWard the ink 
absorber 17. 

[0112] Next, FIGS. 6 and 7 are respectively a sectional 
vieW and a plan shoWing another example of the cap unit in 
the ?rst embodiment. 

[0113] FIG. 6 is a sectional vieW vieWed along a line B-B 
shoWn in FIG. 7. 
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[0114] The same reference number as in FIGS. 4 and 5 
denotes the same part as in FIGS. 4 and 5 and therefore, the 
description is omitted. 

[0115] In the example shoWn in FIGS. 6 and 7, particu 
larly, a position in Which the ink suction port 18 is arranged 
is different from the position in the above example shoWn in 
FIGS. 4 and 5. 

[0116] That is, the ink suction port 18 is arranged at the 
bottom on the other side opposite to one side on Which the 
atmospheric air open port 19 of the cap member 16 is 
arranged. 

[0117] Air ?oWs in the longitudinal direction of the cap 
member 16 in opening to the atmospheric air, that is, along 
a line B-B shoWn in FIG. 7 by constituting as described 
above and ink is satisfactorily drained. 

[0118] Next, FIGS. 8 and 9 are a sectional vieW and a plan 
respectively shoWing further another example of the cap 
unit. 

[0119] FIG. 8 is a sectional vieW vieWed along a line C-C 
shoWn in FIG. 9. 

[0120] The same reference number as in FIGS. 4 and 5 
denotes the same part as in FIGS. 4 and 5 and therefore, the 
description is omitted. 

[0121] In the example shoWn in FIGS. 8 and 9, particu 
larly, positions in Which the atmospheric air open port 19 
and the ink suction port 18 are arranged are different from 
those in the second example shoWn in FIGS. 6 and 7. 

[0122] That is, the atmospheric air open port 19 is 
arranged at a corner on one side of the rectangular cap 
member 16 and the ink suction port 18 is arranged at the 
bottom at a corner opposite to the atmospheric air open port 
19 diagonally. 

[0123] Air ?oWs along the diagonal direction of the cap 
member 16 in opening to the atmospheric air by constituting 
as described above and ink is further satisfactorily drained, 
compared With the second example. 

[0124] Next, in an example shoWn in FIGS. 10 and 11, 
particularly, the cap member 16 itself is provided With a 
valve function With the characteristic of the cap member in 
the above example kept. 

[0125] The same reference number as in FIGS. 4 and 5 
denotes the same part as in FIGS. 4 and 5 and therefore, the 
description is omitted. 

[0126] In the example shoWn in FIGS. 10 and 11, the 
atmospheric air open port 19 pierced in the direction of the 
thickness of the cap member 16 is provided approximately 
in the center of one side of the cap member 16 protruded 
from the cap case 40. 

[0127] The atmospheric air open port 19 is formed in a 
crescent shape as shoWn in FIG. 11 and arranged so that the 
longer side is directed horiZontally and the shorter side is 
directed vertically. 

[0128] The atmospheric air open port 19 Which pierces the 
cap member 16 is formed so that a through hole constituting 
the atmospheric air open port 19 is gradually tilted toWard 
the ink absorber 17 as in the above ?rst to third examples and 
formed so that the opening on the inner side of the cap 
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member 16 is formed so that the opening is located over the 
surface of the ink absorber 17. As shoWn by a horiZontal line 
D in FIG. 10, the upper edge of the cap member 16 at Which 
the atmospheric air open port 19 is provided is provided 
from the other upper edge. 

[0129] The position of the ink suction port 18 is arranged 
in the same position as in the example shoWn in FIGS. 6 and 
7. 

[0130] The atmospheric air open port 19 is closed With the 
capping device pressed upon the recording head noZZle 
surface by constituting as described above and airtight in the 
cap can be kept. 

[0131] The closed state of the atmospheric air open port 19 
is restored by reducing pressure and opening the cap to the 
atmospheric air is enabled. 

[0132] The atmospheric air open port 19 also functions as 
a valve by constituting so that the atmospheric air open port 
19 is closed or opened according to the pressure of the cap 
member 16 upon the recording head as described above and 
the valve unit 28 shoWn in FIG. 3, the valve 29 for opening 
or closing the valve unit 28 and others are not required. 

[0133] The valve can be securely opened or closed by the 
atmospheric air open port 19 and the reliability of operation 
can be enhanced by particularly forming the atmospheric air 
open port 19 in a crescent shape and forming the atmo 
spheric air open port so that the upper edge at Which the 
atmospheric air open port 19 is provided of the cap member 
16 is protruded from the other edge. 

[0134] In the above embodiment, the ink jet recording 
apparatus in Which the recording head utiliZing the pieZo 
electric vibrator as an actuator is mounted is described as the 
example, hoWever, it is clear that the same action is also 
produced in an ink jet recording apparatus in Which a 
so-called bubble jet recording head for vaporiZing ink using 
a heater and jetting ink by the pressure of bubbles is 
mounted. 

[0135] As the above ink jet recording apparatus equivalent 
to the ?rst embodiment of the present invention is provided 
With the atmospheric air open port for opening the inside of 
the cap to the atmospheric air on one side of the cap member, 
ink bubbles can be securely prevented from being generated, 
ink can be securely prevented from being scattered on the 
side of the noZZle plate in opening to the atmospheric air and 
hereby, color mixture, mottled color, the failure of printing 
in a dot and others can be prevented. 

[0136] As the ink suction port is arranged at the bottom on 
the other side opposite to one side on Which the atmospheric 
air open port is arranged or the ink suction port is arranged 
at the bottom at a corner opposite to the atmospheric air open 
port diagonally, air can ?oW toWard the ink suction port in 
the cap in opening to the atmospheric air and ink can be 
satisfactorily drained. 

[0137] Further, as the atmospheric air open port is formed 
so that it pierces the cap member in the direction of the 
thickness, the atmospheric air open port can also function as 
a valve for opening or closing the atmospheric air open port 
according to the pressure of the cap member upon the 
recording head and the constitution of the apparatus can be 
also simpli?ed. 










